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Crystalsof thetitlecompoundaremonoclinicwitha =8.392(5),b = 18.274(7),c = 16.713(6)A, (3=
114.4(2)0,Z =4,spacegroupP2/c. ThestructurewasdeterminedbyPattersonandFouriermethodsand
refinedby full-matrixleastsquaresto a finalR of 0.059for 1891reflexions.TheU atomhaspentagonal-
bipyramidalcoordinationandtheN-isopropylacetylacetoneamineis bondedto U viaO. Thereis anintra-
molecularN-H . . .0 hydrogenbondwhichgovernisthegeometryof themolecule.
Introduction to studythe conformationaleffectson the ligand
broughtaboutby thestericinfluenceof an isopropyl
substituenta N.In twoearlierstructuraldeterminationsof compounds
of thistypewehaveshownthattheconformationof
theadductmoietyis dependenton the formationof
intramolecularN-H... 0 hydrogenbonds(part I:
Haigh, Nassimbeni,Pauptit,Rodgers& Sheldrick,
1976;partII: Nassimbeni,Orpen,Pauptit,Rodgers&
Haigh,1977).Wehavecarriedoutthepresentanalysis
Experimental
The compoundwaspreparedas previouslydescribed
(Haigh& Thornton,1971).A singlecrystalwasground
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toasphereof radius0.10mmandthelatticeconstants
wereobtainedfrom a least-squaresanalysisof the
settingsof 25 reflexionsmeasuredon a four-circle
diffractometerwithMo Ka radiation.Thecrystaldata
are listedin Table 1. The densitywasmeasuredby
flotationinamixtureof diiodomethaneandm-xylene.
Intensitieswerecollectedon a Philips PW 1100
computer-controlledfour-circlediffractometeroper-
atingin the(j)-2()scanmode(scanwidth1.0°(),scan
speed0.04° () S-l). With graphite-monochroma-
Table1. Crystaldata
Molecular formula
Molecular weight
~ a=8 392(5)A
b = 18.274(7)
c = 16.713(6)
(3= 114-4(2)0
SpacegroupP2,!c
Cl8H29N07U
609
v= 2333.41 A3
Dm = 1.74 g cm-3
Dc = 1.73 for Z = 4
f.1= 66.69 cm-1
F(OOO)= 1168
1177
too Mo Ka radiation(A=0.7107A), 2970reflex-
ions up to 2()=44° weremeasured.Throughout
the data collection,threereferencereflexionswere
recordedafter every68 reflexions:their intensities
remainedconstantto within :t2.5%. 203 reflex-
ions wereexcludedas systematicallyabsentand a
further876wereomittedas theydid not satisfythe
criterionFrel>2.5aFreIfor anobservedreflexion.This
left 1891reflexionswhichwereusedfor theanalysis.
Lorentz-polarizationcorrectionswere appliedbut
absorptionwasignored.
Solutionandrefinementof thestructure
TheU atomwaslocatedfromaPattersonmapandall
thenon-Hatomswerefoundinasubsequentdifference
map.Refinement,in whichonlyU wastreatedaniso-
tropically,yieldedanR of 0.063.At thisstagea dif-
ferencemaprevealedthepositionsof 21of the28 H
atoms.All, however,wereconstrainedto be 1.08A
Table 2. Fractional atomic coordinatesof all non- Table 3. Fractional atomiccoordinatesof thehydrogen
hydrogen atoms and their e.s.d.'s (x 103) and atomsandtheire.s.d.'s(x 103)
temperaturefactors (A2x 103)
Bonded
x y z U to x y z
U 41(0) 321(0) -123 (0) * H(1)* N 6(2) 156(1) -201 (1)
0(1) -28 (1) 245(1) -81 (1) 73(4) H(16) C(16) 79(3) -5 (1) -196 (1)
0(2) 113(2) 380(1) -165 (1) 70(4) H(3) C(3) -512 (3) 412(1) -137 (1)
0(3) -248 (2) 351(1) -223 (1) 81(4) H(8) C(8) 649(2) 258(1) 63(1)
0(4) -89 (2) 397(1) -52 (1) 62(4)
H(11)*}
-401 (2) 452(1) -8 (1)
0(5) 274(1) 342(1) 16(1) 61(3) H(12)* C(1) -221 (2) 512(1) 15(1)
0(6) 291(2) 258(1) -118(1) 71(4) H(13)* -193(2) 428(1) 72(1)
0(7) -33 (1) 249(1) -250 (1) 51(3)
H(51)}
-665 (3) 371(1) -286 (1)
N 57(2) 108(1) -219 (1) 63(4) H(52) C(5) -557 (3) 314(1) -333 (1)
(1) -262 (2) 455(I) 10(1) 78(6) H(53)* -543 (3) 411(1) -338 (1)
(2) -247 (2) 415(1) -66 (1) 53(5) H(61)*
}
683(2) 183(1) -46 (1)
(3) -387 (3) 400(1) -138 (1) 70(6) H(62)* C(6) 567(2) 234(1) -142(1)
C(4) -390 (3) 370(1) -215 (1) 69(6) H(63)* 482(2) 150(1) -125 (1)
C(5) -550 (3) 365(1) -299 (1) 122(9)
H(101)*}
643(2) 317(1) 185(1)
C(6) 555(2) 198(1) -94 (1) 68(6) H(102)* C(10) 439(2) 345(I) 181(1)
C(7) 444(2) 246(1) -62 (1) 57(5) H(103)* 562(2) 405(1) 146(1)
C(8) 516(2) 273(1) 21(1) 67(6)
H(111)*}
17(2) 292(I) -425 (I)
C(9) 429(2) 321(1) 57(1) 56(4) H(112)* C(11) 69(2) 357(1) -339 (1)
C(10) 527(2) 349(1) 149(1) 79(6) (113)* -148 (2) 325(1) -394 (1)
C(1I) -11 (2) 310(1) -370 (1) 69(5) H(131)* C(13) 110(2) 178(1) -389 (1)
C(12) ,12(2) 242(1) -315 (1) 44(4)
H(151)*}
253(3) 53(1) -348 (1)
C(13) 77(2) 178(1) -334 (1) 58(5) H(152) C(15) 58(3) 16(1) -348 (I)
C(14) 101(2) 115(I) -285 (1) 70(6) (153)* 249(3) 19(1) -250 (1)
C(15) 174(3) 47(1) -311(1) 99(7)
H(171)*}
-125 (3) -14 (1) -125 (2)
C(16) 65(3) 44(1) -163 (1) 91(7) H(172)* C(17) -217 (3) 54(1) -206 (2)
C(17) -101 (3) 38(1) -149 (2) 129(9) H(173)* -71 (3) 79(1) -99 (2)
C(18) 221(4) 50(2) -79 (2) 170(12)
H(181)}
213(4) 1(2) -44 (2)
H(182)* C(18) 229(4) 98(2) -39 (2)
* This wasof the form: T = exp[-2n2(Ul1a*2h2+ Unb*2k2+ ( 3) 336(4) 47(2) -92 (2)
U33C*2F+ 2U23b*c*kl+ 2U13a*c*hl + 2U12a*b*hk)].The
valueswere:U" = 40(0), Un = 48(0), U33= 50(0),U23= 5(1), * IndicatesH atoms which were found in the difference
Ul3 =22(0),U,2=-6 (1). synthesis.
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fromtheatomstowhichtheywereattached,theirposi-
tionsbeingdictatedby thegeometryof themolecule.
ThemethylH atomswererefinedasrigidgroupsand,
becausethegeometryof the,6-ketoamineshowedthat
N is trigonalplanar,H(1) was appropriatelylocated
and constrainedto ride at 1.08 A fromN. The
isotropictemperaturefactors of the methyl and
methineH atomswererefinedas two singleparam-
eterswith finalU valuesof 0.14(2) and0.07(6) A2
respectively;that of H(1) was refinedindependently
andhadafinalvalueof U =0.04(4)A2.
Afterthefinalcyclesof refinement,R was0.059and
Rwwas0.044withw =l/a2.A finaldifferencemap
hadnopeaks>0.39eA-3,indicatingsatisfactorycon-
vergence.The final atomicparametersare listedin
Tables2and3.*
All computationswereperformedat thecomputer
centreof theUniversityof CapeTownon a Univac
1106computerwith the programsystemSHELX
(Sheldrick,1977).
Descriptionof thestructureanddiscussion
Themolecularstructureandatomicnomenclatureare
showninFig. 1.Theprincipalbondlengthsandangles
aregivenin Tables4 and5 respectively.Table6 lists
computedleast-squaresplaneswiththeirequationsand
thedistancesofvariousatomsfromtheseplanes.
The,6-ketoarninecoordinatesthrough0, andtheU
atom exhibitspentagonal-bipyramidalcoordination.
This isconsistentwiththestructuresdescribedin parts
I andII of thisseries.Theinterestingfeatureof thepres-
ent structureis the strongN-H(1)... 0(7) intra-
molecularhydrogenbond which existsdespitethe
presenceof therelativelybulkyisopropylsubstituentat
N. The N... 0(7) and H(1)... 0(7) distancesare
2.674and1.846A respectively,whiletheN-H(1)-
0(7) angleis 130.2°. Thisinteractioncausestheligand
to adopta ring-likeconformationsimilarto thatadop-
tedbythe2-N-methylaminopentan-4-oneligandinpart
I. Pseudoaromaticitys againindicatedbytheplanarity
of theligand(plane4,Table6).
~
Fig. I. Perspectiveview of the moleculewith atomicnomen-
clature.Thehydrogenbondis shownasa brokenline.
* A list of structurefactorshasbeendepositedwiththeBritish
Library LendingDivisionas SupplementaryPublicationNo. SUP
Table 5. Bond angles(°) and theire.s.d.'s32208(13 pp.).Copiesmaybe obtainedthroughThe Executive
Secretary,InternationalUnionofCrystalIography,13WhiteFriars,
0(1)-U-0(2) 180(I) C(5)-C(4)-0(3) ll3 (ChesterCHIINZ, England.
O(l)-U-0(3) 93(I) C(4)-0(3)-U 135(
O(l)-U-0(4) 88(I) U-0(5)-C(9) 137(2)
0(1)-U-0(5) 91(I) 0(5)-C(9)-C(l0) 117(2)
0(1)-U-0(6) 92(1) 0(5)-C(9)-C(8) 124(2)
0(1)-U-0(7) 85(I) C(8)-C(9)-C( 10) 119(2)
Table 4. Bond lengths(A) andtheire.s.d.'s
0(2)-U-0(3) 87(I) C(7)-C(8)-C(9) 125(2)
0(2)-U-0(4) 92(1) 0(6)-C(7)-C(8) 125(2)
0(2)-U-0(5) 89(1) 0(6)-C(7)-C(6) 115(2)
U-O(1) 1.76(2) C(7)-0( 6) 1.26(2) 0(2)-U-0(6) 88(1) C(6)-C(7)-C(8) 120(2)
U-0(2) 1.78(2) C(7)-C(8) I .36(2). 0(2)-U-0(7) 95(I) U-0(6)-C(7) 137(2)
U-0(3) 2.36(2) C(8)-C(9) 1-42(2) 0(3)-U-0(4) 70(1) U-0(7)-C(12) 139(2)
U-0(4) 2.37(2) C(9)-0(5) 1.26(2) 0(4)-U-0(5) 77(1) 0(7)-C(12)-C(11) 115(1)
U-0(5) 2.36(2) C(9)-C(10) 1.50(2) 0(5)-U-0(6) 72(I) 0(7)-C(12)-C(13) 124(2)
U-0(6) 2.37(2) C(lI)-C(12) 1.52(2) 0(6)-U-0(7) 70(I) C(11)-C(12)-C(13) 122(2)
U-0(7) 2.36(2) C(12)-0(7) 1.29(2) 0(7)-U-0(3) 72(I) C(12)-C(I3)-C(14) 123(2)
C(1)-C(2) 1.51(2) C(12)-C(l3) 1.37(2) U-0(4)-C(2) 136(2) C(13)-C(14)-C(15) 119(2)
C(2)-0(4) 1.30(2) C(13)-C(l4) 1.37(2) C(I )-C(2 )-C(3) 121(2) C(13)-C(14)-N 125(2)
C(2)-C(3) 1.32(2) C(14)-C(l5) 1.53(2) 0(4)-C(2)-C(3) 125(2) C(I5)-C(l4)-N 116(2)
C(3)-C(4) 1.38(2) C(l4)-N 1.31(2) C(1)-C(2)-0(4) 114(2) C(14)-N-C(I6) 131(2)
C(4)-C(5) 1-49(2) N-C(l6) I -48(2) C(2)-C(3)-C(4) 127(2) N-C(16)-C(I7) 110(2)
C(4)-0(3) 1.31(2) C(16)-C(17) 1.51(3) C(3)-C(4)-C(5) 125(2) N-C(16)-C(l8) 110(2)
C(6)-C(7) 1.51(2) C(I6)-C(l8) I -48(3) C(3)-C(4)-0(3) 122(2) C(17)-C( 16)-C(18) 112(2)
Table6. Least-squaresplanes
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Theequationsof theplanesareexpressedin orthogonalizedspace
as IX + mY + nZ = P. d is theperpendiculardistance(A) from
eachatomto theplane.Asterisksindicateatomsnot includedin
theleast-squarescalculations.
Plane I 4.1497X + 14.2907Y - 9.1915Z =5.8799
d d
U 0.010 0(4) 0.160 0(6)
0(3) -0.100 0(5) -0.002 0(7)
Plane2 2.0717X+ 16.6906Y- 6.6330Z= 6.8099
d d
U*
0(3)
0(4)
Plane3
~
J*
0(5)
0(6)
Plane4
U*
0(7)
C(II)
C(l2)
Plane5
U
Plane6
U
-0.549
-0.027
0.019
C(1)*
C(2)
C(3)
0.176
0.039
-0.017
C(4)
C(5)*
4.2964X+14-4788Y-8.5893Z=5.9952
d d
-0.113 C(6)* 0.060
-0.003 C(7) 0.000
0.002 C(8) -0.003
C(9)
C(lO)*
6.1528X+5.1641Y +4.3421Z=0.0447
d d
1.425 C(l3) -0.013
0.041 C(14) 0.026
-0.031 C(15) 0.013
0.000
C(l6)
C(I 7)*
N
4.2852X+ 14.7994Y-7.9243Z = 5.9035
d d
0.000 0(3) 0.000 0(4)
3.9075X+ 14.7359Y- 8.7671Z=5.9710
d d
0.000 0(5) 0.000 0(6)
Intersectionangles(0)
f'-
Planes1and4 69.6
Planes2and5 16.4
Planes3and6 3.4
d
0.097
-0.165
d
-0.014
0.125
d
0.004
0.035
d
-0.035
-1.029
0.005
d
0.000
d
0.000
C'
Fig. 2. Moleculeviewedalongthe0(3)-U-0(6) bisector.H atoms
havebeenomitted.
The largeangle(69.6°)betweenthej3-ketoamine
ligandandtheplanedefinedby thefiveequatorial0
atomsis a resultof thestericinfluenceof theisopropyl
group.
Fig. 2 viewsthecomplexalongthebisectorof the
0(3)-U-0(6) angle,with the H atomsomittedfor
clarity,andshowsthatoneacetylacetoneringis folded
aboutanaxisthroughits0 atoms(theanglebetween
planes2 and5 is 16.4°). The correspondinganglein
theotherringismuchsmaller(theanglebetweenplanes
3and6is3.4°).Thesame ffectisobservedinpartI.
WethanktheCSIR (Pretoria)forthediffractometer
datacollectionandtheCSIR andtheUniversityof
CapeTownforresearchgrants.
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